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April, 191a.
To the Board of Scisntific Directors
of the Rockefeller Institute.
Gentleanmen: -
Tne Director of the Hospital has the honor to sutmit the following
sugzestions in regard to future development of the hospital, and report of
scientific work carried on during the past quarter.

NEED FOR INCREASED LABORATORY SPACE : Since its organization, the

activities of the hospital have gradually increased, both as regards the
nunber of patients studied and the amount of work carried on by the physi-
clans in the laboratories of the hospital. This increase in activity has
rade manifest certain limitations in the facilities of the hospital and
has i nade evident that, for further increase, or even for the most aiven-
tageous contimiation of the work at its present extent, certain changes
are advisable. The most evident requirement which has appeared during
the past year has been the need for extension of the space devoted to
laboratories. The work carried on in the chemical laboratories has in-
creased very materially and as a result, the space originally devoted to
this work has been much overcrowded, four and five persons working in a
space originally intended for two or three. The bacteriological laborator-
ies have also been much overcrowded. It has been impossible to provide
Dr. Allen with proper lsboratory space for carrying on his work on diabetes,
and he has had to use several single rooms, widely separated.

The Director is of the opinien that in order that those who are

engaged in making clinical studies and caring for patients msy also carry




on experimental ressarches relating to the liseases being investigated, it
is very important that the laboratories in which these men work shall be in
as clese proximity to the wards as possible. He drew attention to this
ratter in his first outline of the proposed organization of the hospital,
and his subsequent experience has confirmed this view. Moreover, owing
to ths advissble limitation in the number of patients, it is important that
tiese patients be studied from different standroints, that is, that fre-
yuently chemical, tacteriological, or biological and physiological studies
be carried out simultaneously on the same patients. To make this possible
it is important that the men working along different lines work in harmony
and in cooperation. If the laboratories are widely separated, this is im-
possible. For this reason it is better that the men work in somewhat crowd-
od quarters than that they carry on their work in separate buildings, or in
laboratories widely separated one from another. It is to be hoped, however,
that it may be possible to make some extensions in the space provided for
the chemical and bacteriological laboratories. To do this, I have suggested
that certain of the rooms now used for bacteriology be equipped for use as
an addition to the chemical laboratory, and that temporary changes be made
on the west end of the sixth floor to provide for some of the bacteriological
work. It is suggested that the changes made on the sixth floor involve as
slight structural changes as possible, so that if later it is decided to
use this floor for patients, it can be restored to its present condition
with comparatively little expense. Sketches of the changes proposed will
be presented at the meeting of the Board.

It is expected that Dr. Allen's werk for the first part of next year,

at least, will consist mainly in experimental work on dogs, and it is there-




fore sugzosted that suitable arrangenents be made for him on the second floor
cf the present latoratory building, which will bs made vacant by the removal
of the chenical laboratory to the new building. It is hoped, also, that on

this flcer an orerating room can be provided for Dr. Cohn and also one far

other vorikers in the hosrital, whose work nay require opsrative procedures
on dogs.

ADDITIONAL ROO{ FOR PATIENTS : The growth of the work on cancer

will probably increase slightly the number of patients cared for in the
hospital. It is hoped that next year it will be possible to care for this
slight increase by moderate crowiing of the space now available on the 3rd,
4th and 5th floors, and also possibly by using the isolation building for
convalescent patients, when necessary.

It is inportant, however, that at this tire the Board consider
possible methods for futuro increase of the rumbser of bads available. The
Fast exparience suggosts that the need will best be met by providing addi-
tional singls rooms. In a mixed service as we have, consisting of both
en and woxen, it has been found difficult to separate patients suffering
fron. various diseases without overcrowding certain wards and leaving other
wards containing compsratively few patients. Such separation in certain
cages saans very important. For instance, certain oxperiances we have had
have indicated that it is very important not to treat pneumonia patients in
ths wards containing ratients with heart disemse. It has not besn wiss to
place diabetic patisnts, who ars not acutely ill, and whose msntal stats is
of consideratle importance, in wards containing acutely sisk pneumonia

ratients.




It has zlso been found advisable to keep patients on whom very
accurate chemical or netabolic studies are being made in single rooms.
Moreovor, the demand on the part of persons of the better classes for ad-
mission to the hospital has grown, and it is found that in many ways these
are the best patients for study, as they are more ready to cooperate in the
studies being nada. These patients also reguire separate rooms.

It would seem, then, that the first axtsnsion of the hospital facil-
ities should proviie for aiditional single rooms. This can probably best
ba dona ty using the soconi floor, now occupied by nurses, for this purpose.
In ths orizinal planninzg and construction of the hospital this floor was
built with this possibility in mind, and this floor could be used for this
purpose with cowpsrativaly slight change.

NURSES HOME : Such a use of this floor would, of cours3, necessitate
makins rrovision fcr the nursas olsewhare. The murses quarters are already
overcrowiei. In vory accurats work ani complox studies, such as are made
in the hospital, the mumbar of nurses requirsl is large, much larger than
nay be thought necessary by those who have only hz=d experisnce in the
ordinary genoeral hospital. Thz murses ars nsaied, not only in caring for
the immsdiate neeis of the patients, but they are employed very largely
in assisting in nakin; observations and in assisting in ths technical pro-
cedures carried out. It geems, therofore, that sooner or latsr a murses
home should be provided. Then this is done, provision should probably be
made in this building for providing quartars for the doctors, as wsll.

Vhen this is Jons, the seconi floor should ba avmilable for patients.

REORGANIZATION OF THE X-RAY LABORATORY : It has been well

recogaized by all those familiar with ths work in the hospital that the

N-ray work has not bean carried out in a manner commensurate with the other




work done. The squipment ari service have not been even so good as that of !
the average general hospital. It is hoped that provision can now be made
for greatly improving this service. The work on cancer which it is pro-

Fosed to do makes such a development very important. Moreover, it is hoped

to meke certain studies concerning the changes in the size and shape of the
heart that will give information as to output of theoretical and practical
importance.

To provide space it is proposed to enclose the open space on the
eighth floor, snd to use all the space on this floor not occupied by the
operating suite. Plans of ths proposed changes will be presented. Addi-
tional equipment will be required, the estimated cost of which will also
ba prosentad. It is also hoped that one man can be obtained who will givs
all his tima to this work. With tha excoeption of this man, the changes
in tha hospital arrangements which will be suggested involve very little
change in the size of the staff. The chanzes will make such future increase
possibls, but are not for the purpose of providing for any immediate changes.
They will relicve the prasent crowding, and provide proper facilities for

carrying on the work as 2t prosent planned.

Roport of the Scisntific ™ork carrisd on during the Past Quarter.

ACUTE T.OEAR PNEUMONIA : During the present winter (up to April

let) 70 cases of acute lobar pneumonia have been treated in the hospitsal.
Nf these, 14 diei; a nortality rate of 20%, which is a distinct lowering

of total mortality in a very bad pnsumonia year. The cases dus to
pneumococcus type I ware treated with serum, unless they ware very slightly

ill or were admittai vory lats in the disease, when serum treatzment did not




seem indicated. Of the cases due to type II prneumococci, a few were treated

with the extract of serum precipitate. Many of the other cases were treated
with optockin, Our purpose is to treat cases of type II with a combination :
cf ortochin and serum, or optochin and extract of serum precipitate. It has
veen inportant, however, to study first the action of each of these agents
alone. The following table 3ives & sumary of the cases and the results

as regards mortality.

Cases of Acute Lobar Pneunronia 1915-16 to April lst.

Treated Cases. Untreated Cases

Tyre No.Cases Mortal- % No. Mortal- No. Mortal-
ity ity ity
I 22 1 4.5 17 serum 1 5 0
Ir 23 5 2.7 g SR 38 g 3

3 optochin + O
extract
111 12 6 S0. 6 optochin 3 6 3
v 13 2 15.4 -2 optochin 0 11 2
70 14 20 %

The danger of drawing conclusions from mortality statistics in pneumonia must
constantly be borne in mind, but as they stznd the results seem interesting
and instructive,

The results of serum treatment in the type I cases add further
evidence for the value eof the immune serum in this type of case. Our
conclusions a8 .to the value of the serum, however, are based on the study of
‘the cases, rather than en the mortality statistics.

The statistics give little infermztion &s te the value of optochin

in the treatment of pnieunmonia. However, the studies of the cases have given

us valuable imfornation in rezard to the use of the drug., Seventeen cases




have beern treated with optochin, 9 of type II, 6 of type III, znd 2 of type IV
0f these severteen cases, twelve have been very carefully studied. These
studies have yielded important results as reijards the size and spacing of the
doses. TFron. these stuidies it seens that careful attention should be given
tc the size of the body in deciding the size of dose required. It is now
trought thet st least .024 gm. per Kg. per 24 hours should be given. 1In the
s:rlier studies it was thought that in certain cases the drug was not con-
pletely abscrbed, but it seems now that these spparent iifferences have been
due to insufficient and inproper dosage. It is epparently best to give
a gcod sized jose at th2 beginning and to follow this by snall doses fre-
quantly rapoated. Thess results have been obtainel by naking studies of the
bactericidal power of the blood very frequently duriny the period of admin-
issration. By this bilological test thz amount of optochin in the blood
at eny given tin.s may b: estimatad. ™ith the axcaption of ths casa oi am-
blyopia which was observed earlier in ths ysar, no further bad effects of the
drug have baen seen. In the case mentioned, recovery was completa.

It is too scen to spezk of clinical results in the czses treated with
ortochin, but th: inpressions obtained havs been vary decidedly favorable.
The clinical rosults obtzinel, together with the experimentsl evidence, make
it important that the stuly of this drug be contimued further. It is hoped
that -y cortining the drug with sarum much better rosults czn bs obtained
in cases of type II 2ni type III than with either serum or optochin alons.

Stulies have besn ma3i: by Dr. Moora concarning the scquirement by
bacteria of " fastness " to optochin. This is undoubtedly en important
question in relation to treatmant. Th: vary interssting observation has bean

made that whan pnsumococci are grown in serum to which optochin has been added,




either by edrinistration during life or addition in vitro, the prisumococci
acquire very large carsules, much ls=rzer than thoss seer. when the bacterisz
are grown in serun. alone. By rereated transfers in optochin-containing
medium, the bacteriz2 are able to grow in very much higher concentrztion

of the drug than was originslly the czse. After only & few trznsfers
slight powers of resistance become evident, but several weeks or months

zre reguired before the changes beccne of extreme zrade. It is of interest
tast when the organisms become very resistant to optochin, they zlso becoms
bile irnsoluble.

Tie supply of optochin in this country is very limiteld, it per-
nission Las now been obtained fron. the Gem=n government for a snall amount
tc be exrortad and also from the English government to sllow it to coue
through, so it is hoped that we shall now soon have enough for our purposses.

Dr. Chickerinsy is contimiing his study of dissolved precipitate. In
his work with Dr. Gay last sunmer obsaervations were made which suggested
that such preciritates acted not only by supprlying immns bodies, but also
stimilated leucocytosis and csused mobilization of the nomel antibodies.
The present studiss ars being made tc determine whether or not the pnsu-
‘mococcus precipitatesthave any such action. The work has not yet progressed
far snough to permit conclusions to be drawn.

Pnaunococcus micosus - Typa III. As previously mentionsd, pneu-

mococci of this type have been very frequently found in nommal mouths. On
the other hand, pneumococci of types I and II are never found in normal
nouths except in the case of contacts. Since the pneumonia caused by
Ineunococcus micosus is relatively infrequent and is of very sreat soverity,
these results with pneumococcus mucosus are very surprising and make d?ffi-

cult the interpretztion which has been placed on the findings of type I and




IT as relates to epidemiology. It is conceivable, however, that the pneu-
wococci of type III found in normal mouths differ in some way from the
rneumococci of type III found in disease.

To test whether immunological differences could be found, Dr. Avery
has collected about 70 strains of this tyre of organism from mormal mouths,
and from patients with pneuncnia. He has studied with nuch care, but no
ciiltural or other differences could be detected. Rabbits were imunized to
various strains and cross reactions with the various strains studied. The
results, however, were negative; no differences between the strains could
be made out,

It will be recalled that in our esrlier studies of this organism it
was never rossible to obtzin an inmune serum which would agglutinate thess
organisms unless the latter were first treated with acid to remove the
capsules. In o6ur work rabbits, sheep ani goats were used in the sttempt
to produce an immune serum, dbut on sccount of the results obtained,
horses were never employed. The immune serum from smzller animals had
slight protective power for rats, but it had absolutely no effect when
tested with mice.

The Stzte Board of Hezlth under Dr. Wadsworth's direction, however,
proceeded to inmunize a horse, and after several months inmunization sent us
somé serum for testing. To our great surprise it was found that this serum
had well nariisd agglutinating rower for éneumococci of type III, and =zlso
soms protactive power for mice, 0.2.cc. serum protecting against doses as
higih as 0.001 cc of culture. The agzlutination reaztion is very short and
complets in low S7lutions, but does not occur in high dilutions. The degres

9T protective yower Soes not sugzest that the serum can be of much effect



in treatment, but the demonstration has been made that 2n immune serum can
be obtzined from horses and it is not impossible that metheds may be found
for increasing its potency. This serum was tested by Dr. Avery against all
of the strains which he had collected, and was found to be active against
all but 3 cf them. These 3 strains were non-virulent and were from nornal
nouths., However, it was active sgainst other non-virulent strains from
normal mcuths, so that it has not been possible by this serum to distinguish
between the parasitic and non-parasitic strains. 1In general, the strains
from normal mouths zre less virulent for mice than are the strains from
cases with pneumonia, but this is not constant. The frequent occurrence
of pneumococcus mucosus in normal mouths, therefore, is still obscure,.
Further studies are being made on this prodlen.., Ths immne serum had no
effect on four strains of cocci with large capsules and forming mucous,
which, however, were bile insoluble, were haemolytic and did not ferment
imilin, znd have therefore been called strettococcus mucosus. The serunm,
therafore, offers a ready means of distinguishing betwsen Pnsunococcus
nucosus snd Sterptococcus mucosus,

Dr. Avery has also studied the effect of growing pneunococci in
dilute solutions of bile, It has been fcund that by prolonged growth in
this medium, graduslly increasing the concentration of bile, the bzcteria
become accustomed to concentrztions of bile, which with the untreated
strains cause imrediste solution. This property, however, is lost after
one or two transfers on non-bile containing medium.

Epidenizlozy. Dr., Ernest Stillman has, during the past winter,
neds a study of tis types of pneumococci present in the meuths of a large

munbsr ¢f uvivial rarsons, contacts znd convalescents. This material, in
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additicrn te th:t already ottained oy Dr. Dochez and Avery, gives considerable
information in regard to epidemiology, though there are still many obscure
questions. Dr. Stillman has studied 270 specimens of sputun. from 246 normal
nouths. In 132, or about 50% of the instances, pneumococci were present.
There has been no difference found in the percentage of persons harboring
rrisun.ococcus &s studied in the different méﬁths. This study, however, has
teen entirely carried out during the so-cslled pneumonia mo&ths. Continua-
tion of the study through the summer may show differences. In 2 instances
the pneumococci found were of type I, 4 type II, 14 atypical II's (a,b,or x},
<9 type II1 and 83 type IV. In sll ceses but one in which type I or II
were found, the persons harboring then vwere closely zssociated with persons
suffering fron ths disesse. The epidemiolozical significance of the
carriers of stypical type II and of type III is more obscure. It seens
that in this respect the organisms more closely resemble the type IV
rnaunococci. The extrens virulence of the orgznisms of type III, however,
nakes this difficult to understand. In this connection a surprising obser-
vaticn has been mads. Pneunococci of type III very quickly diszppear from
ths mouth snd sputum after an attack of pneunonia due to this organism. On
the oth:r hand, thsy may persist for months =nd even years in nommsl mouths.
It is hoped and expected that other interesting and veluable informe-
tion will bs obtained fron. this statistical data after the work has been
complste I,

Production of Immune Serum. The two most important practical points

tc be solved in the study of immune serum zre improvements in the methods of
producing serum s¢ as to produce a more active serum =nd, second, methods of

determining proper dosage.
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Considerable work has already been done on the first of these prob-
lens, Last year the study of immunization of rabbits showed that better
results could be obtzined by the use of small doses of dead organisms,
frequently rereated, than could be obtsined by living cultures. This
nethod inas now been zpplied in two horses, one being immunized to type I
~meumococcus, one to type II. In both cases, after immunization over a
feriod of 6 to 8 weeks by the method mentioned, sera have been obtained
which are as :zctive both as regards agglutination and prrotective power
as :ny serun. we have previously had, using other methods. Attempts ere
now b3ing male to drive the imomunity higher in these horses by employing
living cultures, accorling to the method used by Dr. Flexmer and Dr. Amoss.
It is hoped that in this wsy the effectiveness of the serum cazn be increased,
but in any case a mathod for sconomizing time and horses h2s been secured.

Dr. Avery has also conducted scme experiments to study the haemo-
lytic sction of pneumococci in the hope of using this reaction as a delicats
test for imduna bodies. The experiments bearing on this problem are not yet
far enough advenced to report, bdbut he has brought confirmation of the con-
clusions drawh from our previocus studies, that the haemolytic action is due
to substances contained in the bacterial cells, and set free on their
solution. Dr. Chesnay's studies enabled him to test the haemolytic effect
of cultures at various stages of growth. The cultures began to have
hasnolytic power only at a period when Dr. Chesney was able to show that
dissolution of part of the orgsnisms in the culture was occurring. This
haenolytic power persists for four or five days, then gzrzdually dissppears
and after eight days is entirely absent,

Dr. Chesney has contimued his studies concerning rate of growth

of pneumococci. By means of observestions carried out on the supernatant
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fluids obtained by centrifuging rortions of a culture st varying intervals
juring the period ¢f maximum rate of growth, it has been demonstrated that
toward the end of the period of rapid growth substances or factors are
rresent which bring about the death of a large proportion of the pneumococci,
which substances remain in the supernstant fluid after centrifugalization.
It has further been shown that the process of destruction or killing of the
rneurococci follows or is identical in its rate with that of a so-called
nonomolecular reaction of physical-chemistry, and in this resrect the effect
of the fluid constituents of the medis upon the bacteria is analogous to the
effect ( observed by other workers ) of bactericidal agents such as phenol
znd bichloride of mercury upon anthrax spores and upon cultures of bacillus
raratyrhosus. Furthermore, some evidence has bean z2ccumulzted to show
that these bactericidal substances in the culture medium disappear in part
when the culture is allowed to stand in the incubator for seversl days, for
e filtrate obtained fram a culture at the end of 24 hours incubation shows
decidedly more bactericidal activity for sctively growing pneumococci than a
filtrate from the same culture 48 hours old, and at the end of 6 days incu-
bation, when there are no longer any living pneumecocci present in ths
culture, the filtrate frem that culture shows decidadly less dactericidal
action for actively growing pnsumococci introduced inte it than did either
the 24 hour filtrate or the 48 hour filtrate,

| It has been possible to cause pneumocecci to grow less rapidly by
exposing them to the action of filtrats or supsrnatant fluid obtained frem
24 hour broth cultures of the same strain, if, after exposure to such an
envirorment st ice-box temperaturss, th> pneuneccoci be renoved and rainoocu-
lated inte unused broth. Attempts have been meds to fellew the dshavior of

presumococci from actively growing cultures (during the period of maximum




rate of growth) when injected into rabbits intravenously, and to contrast,
under these conditions, the behavior of these actively growing pneumococci
with the behavior of pneumococci which would show a definite lag in the test
tube. The study is not complete, but the preliminary experiments sugiest
that perhaps thers may be a differenee in the behavior of "young" and "old"
cultures of the sanme strzin of pneumococcus, when they 2re injected intreven-
ously into rabbits, the individuals from & culture during the period of
reximu., rate of growth tending to increase in mumber in the blood stream
cf the rzbbit somewhat more rapidly during the period immediztely follow-
ing injecticn than 30 the individuals from a culture which is no longer
srowing rapidly. 1t is proposed to carry out this study at greater length.
Dr. Dochez has contimied his studies relating to the enzymotic
activity of pneumococci. In = previous report it was shown that
antipneurococcus serum possess the capacity to inhibit the growth of pnsu-
mococcus in vitro. After this phenomenon had been definitely confirmed,
an explanation of its mechanism was sought. In the course of the investi-
gation it developed that antipneumococcus serum has the capacity to inhibit
more or less completely the peptolytic and glycolytic functions of the
pneumococcus. From this it has been assumed that inhibition of growth is
in part at least dependent upon the antienzymotic properties of immune
serum, This quality of inhibition éf metabolic function is possessed in
varying degree by the sera of nmoymal 2nimals and may have some relationship
to their natural resistance. Human sera during lobar pneumonia exhibit
fhe capacity of inhibition, and the degree of inhibition reaches its maximam
grade during the period of recovery from the disease., It is thought that
for the znim2l tody %¢ rid itself of infection the growth of the infecting

microorganism must rirso be zrrested, and that only after this has occurred




do the more srecific substances have an opportunity to exert their full
effect,

An attenrt has been made by use of the nsthods previously describsd
to throw some light upon the phenomenon of parasitism. It is ebviocus that,
in order lor a microorganism to develop & parasitic phase, it must be able
to grow in the 2nimal body, which inplies the development of a mechanism
for resistance to the antigrowth influences of snimal sera. A study of the
pneumococcus shows that the metatolic function s of organisms recently
isolated from the human body 2re nore resistant to the inhibiting factors
of both normal and immune sera than are those of organisms which have led
& saprorhytic existence for considerable freriods of time .

A study has also been nads of the nature of the antienzynmotic sub-
stances of the inmune sera. It has been possible to obtain specific immuns
bodies in a fraction of the serum which does not exhibit antisnzymotic activ-
ity, tut no light has been shed, so far, upon the actual nature of the sub-
stances themselves, or upon their source. They are thought to be non-specific
in character, and their efficiency is helieved to be markedly enhanced by
the presence of specific immune bodies. Up to the present tims, work has
been carried on entirely with living organisms, a difficult procedure .in
work ef this kind because of the low virility on artificial cultivation of
posumococci recently removed from a parasitic state. For example, it takes
soms weeks for a strain of pnauxrbcoocua recently isolated from the human
body to acQuira a capacity of uniform growth on artificial media. A consid-
erable simplificatler, hcwever, has recently been made in the fact that a
pepteiytic Losment hws veen rrepared which is active in the absence of the
livins 2211, Thi: wethod sheuld render the inserprotation of comparstive
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DIABETES, Dr. Allen : The principal effort is now being directed

toward publication of the dats =t hand. The work still in progress centers
around the acidosis problem. All disbetic patients are now czred for by
Dr. Fitz. Practically no patients 2re admitted except those with marked
acidosis,and Dr. Fitz is studying especielly the concentration of acetone
bodies in the blood and urine. There are two current theories of diabetic
intoxication; one, that it is a pure acidosis; the other, thst it is a
srecific poisoning with acetone bodies. Acidosis is being measured by the
carbon dioxide of the blocd and alveolar air, and by the total acidity of
the urine. The concentration of acetone bodies is being determined by &
nodification of Marriott's micro-mathod. Obviously the typical patient
arrroaching coma shows high acidosis with high concentration of acetone bodies,
but in special cases it may perhaps be possible to separate the two factors
and learn whether one or both may be chiefly responsible for the entire
coniition or for individual symptams, or whether there may possibly be
another factor, viz., intoxication by yet unknown intermediary products,
esrecially those arising during fat metabolism. As is known, the treatment
employed in this hospital aims especially to prevent this intoxication and
to renove it when present by means of fasting and suitable diet, rather
than to attempt to neutralize it. But in patients bordering on coma, the
question of alka)i therapy inevitably presents itself, and evidence is
accumulating that intelligent use of sodium bicarbonate is beneficial at
a certain stage in some cases, The “oses used. zre, however, relstively
small, and the 21kali is enployed as a temporary adjuvant, and not as the
prircipal treatment.

It is believed that the reproduction of human diabetes in experimental

animals, and the experimental foundation of the fasting treatment, are now




fairly cemplete, with the exception of the feature of acidosis. A few
anizals have been caused to devslop what appears to be the same fatal intox-
icaticn found in luman diabetes. Hitherto no satisfactory reproduction

of disbetic zcidosis in animz2ls has been achieved, and the present study

is therefere belisved to be important, to complete the expsrimentsl counter-
rart of the clinical disease, 2nd 2lso to atford a basis for a more funda-
rerntal study of the condition than is possible in human patients.

Five patients of this Haspital have been studied in the Russel Sage
Calorimeter, under Dr. Eugene Du Bois and staff. From the same standpoint,
a few disbetics from other hospitals have also bsen studied by Dr. Du Bois.
A paper (Allen & Du Bois) now in press embodied the results with zll the
Rockefeller Hospital patients except one. The results are essentially as
follows: (1) The existence of the Lusk dextrose-nitrogen ratio of 3.65 : 1
in certain cases is confirmedi, but this is not necessarily a “fatal" ratio
and such patients may recover considerable tolarance. (2) The respiratory
quotient under these circumstznces is about 0.68. All the severe cases
showed very low quotients, indicating that they were actually of greater
severity than most cases called "severe" in the literaturs. (3) The metabol-
isn of severe disbetics is increased whcn.compared on an accurate basis with
that of similarly emacisted non-diabetics, or when the same patient with
active diabetes is compared with himself when free fram active symptoms.
These results are believed to be important in this disputed field. (4) The
metabolism is greatly reduced by the fastinz treatment. One patient showed
a fall of 25% in the basal metabolism during the initial fast. The lowest
nmetabolism observed in these patients is 36% ®elew normal. (5)v The respir-
atory quotients prove that restoratien of the carbohydrate-burning function

occurs under the fasting treatment. (6) Regpiratory quotients have basen




iourd quite Irequently which are puzzling, because higher than can be
zccounted for by kncwn facts.

CIICAL L)RORMORY, Dr. Van Slyke: ™ith Mr. Cullen and Dr. McLean,

vore. on the fats ol rrotein digestion products is being contimued. Up tc the

fresent, it has been shown that smino acids increase in the blood during

digestion, but that the intemmediszte compounds, or peptones, do not. The

:tudy is now bein; extended to discover the eifect of digestion on the
_roteins of the blcod plasma.

It was found decirable to improve the methods for guantitative

deteruinztion of the fibrin, globulins, and albumin in the plasma, and

.. Cullen has succeeded in making thess cethods sufficiently accurate and
conveinent tc permit their use in experimentation on a considerable scale.
Thefidbrin is precipitatsd from. th: oxalst> plasma by addition of calcium
chlerids undsr dafinito coniitions, 2nd is dotsrminod by Kjsldahl. Tha
alburins and globulins ar> sararatad by ths usual ammenium sulfats method.
Ths difficulty hore was to find s sstisfactory msans of removing tha anmonia
in order that ths nitrogen o¢f the protains might be determinod. Boiling
with sven dilate alkali docemposes the proteins. It was finally found that
if magnesium oxide were used as alkali and alcohol added in as;ertainad pro-
rortions, the ammonia could b2 boiled off completaly in 20 mimatass without
Jdecomposing the protsins.

Miss Vinogral has been engaged in 2 study of the protsins of human
rilk compared with thosa of cows' milk, the distribution of the nitrogen
znong the various types of amino acids baing daterminad by nethods worked
out wreviously in out laborztories. The problem was sugzasted by Dr. Holt
boczuse of its interest fron. the pediatrist's standpoint. Tha results

indicate that the :zlbumins Ffrom the two nmilks zrs of Jefinitely diffsrent
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arino acid comrosition, but no differsnce could be determined in the caseins.

1iss Vinograd, cooperating with Dr. Losee oi ths Lying-In Hospital,
has studisd tha distribution betwsen natornal and placentzl bloods of
salvarsar. injectod into prognent syphilitic women before dslivery. Ths
arsenic contant of the placentsl blood cne znd two hours zfter the injection
was much loss than that of tho natamal, =nd, in sone csses, was nil. From
tic rosults obtzined, it arpesrs, thorafore, that rilztively littie cf the
salvarsan pssses tha placanta end roachas the fcatus. The zrsernic deterwin-
ations ware dens by mothods previously idevised by Miss Vinograd for use in
Or. Swift's salvarsan work.

Dr. Palnar, in oxamining urinds of pnsunonia pztiants, h2s noted in
savara casas tho rrasonco of ccnsidarzble amounts of sn arperently unknown
organic acid. Ho is st prasint endsevorirg to isolsta 3nd identify this.

He is also engaged in perfactiny a msthed, preliminary work on
which had basn done at ths Babiass Hcspital, for daternination of the total
organic acids in the urina eaftsr pracipitsztion of all the mineral acids,
axcapt H Cl, by means of barium hydrate.

Drs. Stillmsn and Fitz sre contimuing the study of ths blood,zlveolzr

air, and urine in disbetic scidosis. Tha ralstionships of othsr factors to

the bicarbonats content of ths blood plasma have been studied, with the
following results.

Patisnts with B-oxybutyrate in ths blood show a lowering of the

bicarbonate below normal to almost axectly the axtant thst is calculated
or: the assumption that the Beoxybutyric zcid displaces its chemicel equiva-~
lent of bicarbonats, This relztionship is temporsrily lest sfter adninis-
tra%ica of solium bicarbonats, which ey rastore the blcod bicarbonata to
ucrmal, =nd relieve ths symptons of 2cidosis without csusing the disarpesr-

znce of the B-cxybutyrate from the blocd.
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The alveolar czrbon dioxids is riot so reliabls an indicator of the

actual alkualina rascrvs of ths blecd in diabatics, at least when undergoing
Tastinz, as it is in normal individusls. A mmbar of thz diabatics under
observztion show habitually sn alveolar C O 5 tension 25 to 40 points balow
romal whon the plasma bicarbonate is nommal and ther: are no symptoms of
acidosis. In such pratients ths roespiratory cantar appears tc bs abnormelly
sonsitiva.,

For ths past yoar w3 havo besn attaonpting to find a numarical factor

for the acid excretion in the urine which would bear soma dafinite ralation-

ship to tho actual alkaline raeserva of this blood. The ordinary figurss of
amnonia excration por day, 3tc., vary so irragularly whan comrarsd with
blocd conditions that tha oxistencs of any dafinite rolstionship betwsin
blood ani urina seemei doubtful. It now appears, howavar, that the Anbard
formula, hars frankly snpirical, does indicstas a ralationship. Indicating
tho dsily excration of amonia + titratable acid, in terms of cc. of N/10,
by D, the excration par litar by ¢, and tha body weight by ¥, tha formula
D gives a velus which varies indirectly as ths bdblood bicarbonats,
i?;.,cit is nearly zoro when the parcent of COé , bound by plasma is at its
noxinun of 80; it is about 25 when the plasna CO, is 55, both figures ex-
pressing the extramss of normal limits on the bordsr of acidosis; =nd it is
about 50 when tho plasma coz, also chanzinz by 25, falls to 30 per cant,
the point at which acidosis bacomes critical. Lika the alveolar CO, , the
urinsry excration is only an indiract mszsurz of biood conditions, 2nd de-
pends upon the normal function of =2n ontire exéretory mechanism, so that
urine analysis can not bz so accurat: an index of intarmal conditions as
analysis of the blood itself. But ths ralstionship of acid excretion to
int:rn2l alkzline reservs sppears now so much mors definite that a new

significencz =znd valus ¢2n b2 attached to ths sxcrstion figures.




A study of tho affect of bicarbonzts adrinistration on the alk:zline
reserve has yiseldsd results of intarest. The bicarbonats is not rst:zined in
tha bleod, but arpears te be irnediately distributad te :11 the body fluids.
Ths riss in rlasma bicarbonat: followinz sdninistrztion par c¢s or intraven-
cusly is a ~roximataly ths riss that wculd be expactod as ths rosult or add-
ing thou bicarboriats to a solution cqual in volums to 211 ths wat.r in ths
tody, sstinating ths lattsr at 0.7 ¢f tho body woight. This f:ct is oi as-
sistance in calculating ths :ff.ct of z givon dos. of bicarbonats. Roughly
stat:d, for an individual of 40 %g. wsight vach gram of bicsrbonatu raisss

th: plasna C O2 about 1 volums parcuint.

2 systoratic study of ths thorapsutic usa of biczrbonat: in acidosi;
is baing tskon up by Drs. Stillman and Fitz, and tlus far tho clains of
Hagmus-Lavy for tih. indispansibility cf alksli therspy in criticsl acidosis
appsar to b> substentiatad. By studying simultanoously ths rlasma bicerbonate
and acid excration it is hopsd that thz uss of alksli thorapy nay bs put on a
nore axact basis,

Mr. Cullan is cooparating with Dr. Chssn:iy in a study of ths devalop-
mznt of aciiity during tho growth of pnoumococci and thz influsncs of the
reaction of th: madium on growth,

NEPHRITIS, Dr. McLssn: Ths study of ths machenism of urca axcration

snd urea rotention by means -f tha mumsrical laws governing the rats of
excration of urea is bein: continued in pstients with disturbed function due
to nephritis, or secondary to disturbeid circulsztion in heart failure. In
over 1000 observz=tions made ti:ese laws have been foundi to be valid and to
give the mexinmum oi information regarding the particulsr function of the
kidney which has to dc with the excrotion of urea. It has been possible

to follow the changes in-functicn during recovery frcm acute nephritis and

the dowrward tendency preceding ursemia. It has besn found that the so called




"retention” of urea in ths blood is, in fact, = compensatory mechanism, in_
order to provide the condition necessary for its excretion through a damaged
outlet.

Study of the chlorid metabolism is also being continued in a similar
way. This work has presented soms interesting and complicated problems. A
sudden fall in the concentrstion of sodium chlorid in the blood plasna has
been observed in patients shortly before death from uraenia, the concentra-
tion ¢f chlorid in the plasma previously being high. This fall has besn
shown to be dus tc an increase in the H ion concentration in the blood,
which causas chlorid to incresse in the cells ani to diminish in the plasma,
as had rreviously bean shown by Henburger, both in experinments in vivo and
in vitroe,

We sra attxmpting to >xplain certain fluctuations in the
concantration of sodium chlorid in tha plasma, previocusly described, but not
unisrsteoi, such as the lowsrai concentration of chlorids in the plasma in
pnounonia, ani in dizbstes. Experimental work is being carried out with
Dr. Van Slyka to tost tho effect of the introduction of salts, acids, bases
and non-clactrolytss into the circulation on the chlorid content of the
plasza , end it has been found, both in men =nd dogs, th=t introduction of
certain othar sslts into the blood by mouth or intravenously csuses = dimin-
ution of the chlorid content, =ppzrantly by replscing the chlorids by other
szlts. Th;sa quastions sre being investigzted pzrticulerly with reference
to ths mech:nisn e2nd intsr-relestionship of s=lt retention =nd edema.

Vith Dr. Cohn the effect of vsrious diuretic drugs, especizlly
digit=lis, diurétin end theocin, on the specific zbility of the kidneys

to excrats watsr, urez znd szlt is beinz studied.
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The influence of dietetic therapy in nephritis, on the vzrious
functions of the widneys, znd on edemz, blood pressure, =nd other symptoms,
is being ctrried cut on the p:tients under observ - tion. Sc fzr we have
not observed =ny direct rel-tionship between diet, especizlly with regzrd
to its nitrogen content, =2nd the systolic or diastolic blood pressure,

ART-DISFASE, Dr. Cohn: Eorly in Februzry, Dr. Jamieson left the

hospital to join the Con2dian Wilitery lledicel Force for service, 2nd since
then the work in he=rt dise=se h2s been carried on by Dr. Cohn =lone.

The study of the =ction of digitzlis in patients in pursuance of the
plzn formed some time 2go has been contimued. The study of the 2ction of
digitelis in pztients with pneumoniz hzs, in p:zrt, been completed z=nd
reportoi. Tha rasults have shown, first that digit=1is is sctive in p=ztients
with fever. end sacond, that it m=2y ba of benefit in certzin c2ses of
Frneumoniz.

Tha quastion of the best wey to give digitelis in pneumoniz has =2lso
rocsived attontion - for two rozsons especially. First it is importzart to
be 2bls to suljoct pnoumonia patients to its influence 28 rapidly =s passiblea;

sccond, it has besn suzzestad thst if the totzl amount of the prepzr:tion

cf known strenzth calculatad for = patisnt of 2 given weight be given at
oncs, time will be sevad =nd more accurats dos2ge instituted, =nd simplifi-
cztion in administration accorpl ished. Ve have thought it importznt to test
this sscond point, 2=nd hzve accordingly treated pneumonis p=tients with
spproprizte doses, given in = short period of tims, =nd in certzin pztients
zra compzring both concentrztad =nd fectionsl mothods of z2dministrztion.

e hzvs errivai =t no i1sfinits conclusion =28 yot, but so fz=r it =ppe=rs th=t
in stuiyin; the question of edministration the rzte of excretion of the drug,
the optimun. concentrztion in the circul=tion (z=fter 2bsorption), =nd the

atteifmint of its threshold value in the heart muscles must be considered.




It scems thazt by a rapid concentrated 2dministrztioncf the dryg, the heart
muscle m:y not be exposed 2 sufficiently long time, znd the threshold value
m2y not be reached before excretion of considerzble zamounts tzkes pl=ce.
The object of single lzrge doses msy thsrefore be defeated.

Exreriments sro being m=de on the subject of generzl =nd speciszl
cardiac hypertrophy. The plan of these experiments hes been reported befcre.
To produce gensrsl hypertrophy we are running dogs on 2 tread mill two or
three hours = dzy. The effect on their hearts is being ccntrolled by X-rzys
a2nd by the electrocsrdiogram. Ths post mortem findings sre to be =nzlyzed
and cermpzrei. Spisci:zl hypertrophy we hope to see result from the expari-
mental injury of =ortic =nd mitrzl vz=lves. The results of thess injuries
zro to b3 studiod in tho s=m3 wzy 2s those occurring in running dogs.

Earlisr oxpsriments on stimulus production in the auricles, 2nd on
the vzg:l =nd sccelorstor control of the simus erez have slrezdy been re-
rortoi. Th) anstomiczl work is nesring completion and will bs roported
latar.

Certzin clinical studies of mors then usual interest h=ve been mzds.
First, two instances of vasomotor anginz pectoriz ( Nothnsgsl ) in the case
of young men h:ving mzrked zortic insufficiency hzve basn studied. Both
patiebts suffer from rapsated dzily sttacks. In tha case of both the
occurroncs of such deily sttacks is interrupted by the development of
febrile zttzcks of a few dzys duration, 2ccompznied by abdominzl pain,

In on2 c2so the fzbrils period occurs with surprising regularity every

two wooks, lasts 4 - 5 days, is zccompznied by 2 leucocytosis ( 20000 ) ,
with = relstive increzse in the polymorphonuclear lesucocytes. A czuse

for the recurring febrile attscks has not been foupd. The totzl cessation

of znginzl =tt=cks during the febrile period is =lso not explzined.




Second, a child has been observed during two =2ttacks of =cute
rheunatic fever with e2n interval of & year. During the intervaml the tonsils
have been removed. In the first sttack a green forming streptococcus was
isolated from the blood by Dr. Swift. In the second attack, a similar or-
ganism has been isolated and hes been given to Ir. Swift for study. He
reports that the immunological reections which he was fortunstely zble to
wake ( since he hzd pressrved the original culture and also the serum of
enimals immunized to it ) failed to show the identity of the two organisma.

Finally, we were able to observe rapid heart action (ventricular rate
230 - 240 ) in a child of 12 over two long periods, about 8 2nd 36 hours.
The rarid sction could be termincoted by left oculsr pressure only. Ths
raroxysms of tachycardis wsre auriculasr in origin =nd probsdly depended for
their formation on a1 site ct & low level in the auricular muscle. In inter-
vening periodis, the competition for dominance in stimulus production between
this site and the usual one can spparently be observed. The heart of this
child is enlerged; the valves ure apparently normel, There was no fever,
Thero is 2 history of vague tramsient cervical glandular involvement, A
progressing nyocardizl lesion seems to be the probable cause of the irregular-

ity snd the hyrertrophy.




CALICER: This wor. is being carried on under tke direction of
Dr. Marphy.  Dr. Uontgomsry czme te the hospitzl in the niddle cf Fabruary
o eare> for the r:tionts suffering from cercer, 2nd since then thres such

2tionts h2vs basn sdmitted =rd zre beinz studied. Several more &re now
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w.ziting to recover from operaticns in cther lLospitels before aimissicn. It

a38 so fir not been necesszry to ¢pen th3 specizl werd on the sixth Iicor

tc cire for those pztients =nd, as the muber of pstients with pneunonis
+111 scon begin to diminish, the present svailsble beds will probabiy be
suiiicisnt until noxt sutunn,

Ths prissnt purpose of the study is to szscortzin whether by snall
dosas of X-rsy ths szme response on the psrt of the lymphccytes csn bs cb-
“zined in mar 2s h:d =1re=dy been observed in trim=zls. In the second pl:=ce,
if this lymphocytosis can $e breught sbout, to cbserve what effect this m2y
hzve on =n individusl's rosistsnce *o carcer. P:stients who have h23 incom-
rlots surzical ramovsl of csncer, preferably cencer of the breast, have

teen sslscted for study, It is hoped to obtein czses as soon 2s rossible

aftor cparztion, Two czsss hzvs now been under observztion over = month.
Tha first wss = breast carcinoma with the extensive involvement of the
zxilla. As the new growth had inveded the l=rge vessels, it wes 1mpossibie
to rizova it coupletely. Treztment wes stzrted here about three weeks

=ftor oporation. This cconsistad of 2 smell general exposurs to X-ray of ths
whole body, with the sxcaeption of the involved arez. The second c:se was
one which had had the right breast removed for cancer five yezrs 330, znd
the 13ft brozst ramoved sbout one month 2go, for = very extensive growth.
This woman rocsived practicelly the ssme trestment as ths first ons, =nd
both havis raacted in przcticelly the s=me fashion to the treztment. Thare

was = slizht fall in the circul=zting lymphocytes, both in percentszgs znd




in actual numbers, which reached its lowest level 48 hours after treatment.
Tris wzs followed by a percent rise which in one case went to 52%, and in
cnctiier to 32%, In both cases there was a secondzry fall after about one
weuiz, followed by s sacond rise, which in both cases went higher than the
initisl one. In the first case this went to 56% and in the second to 50%.
Th. incrsese in sctual numbers of lymphocytes in the first case wes, at its
hizhest, 50% stove tha initial level, =nd in the second case was 100%. Both
cu2ses now aiter stout 1 1/2 month still retsin & fzirly hizh level, but
with © tenjency to sag. A second course of trestxent is being given et the
presert time. A third cese of much the s9ns type is under trestcent, but
it n3s not teen fcllowed long encugh tc mske = report on it at present.

In 2iiition the blocd counts of two cases at the Venderbilt Clinic
which zrs being trested with the destructive dose method of X-ray sre being
followed, in order to determine how much of a general sffect thess local
srplications of X-rzy have,

In addition to the ciiniczl work, attempts sre being made to deter-
r.ine the X-rsy dosage which is required to kill the cancer cell, using for
this purpose transplantabls mouse tumors, This is being estimated in tems
of the possible dose to mzn, '

The experiments so far have damonstrated thst exposure to a dose 50%
sbove that which the humen skin cen stand has no appreciable effect on the
growth of these tumors when returned to the znimal. These experiments are
being corntinued with both filterad and unfiltered rays. The machine end
tubes have been standsrdized by Dr. Wetherbee, and it is now possible to

contimie the work along more scientific lines.




